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Toronto, Ontario M5S 2C6, Canada, 8 DNA degradation and gene rearrangement. We observe a significantly negative correlation between To make probe for capture hybridization, the probe was automatically generated from LR-PCR 1 1 8 amplicons using a BioNick Labeling Kit (Invitrogen) according to the manufacturer's protocol with the 1 1 9 slight modification of extending incubation time to 90 min. The ratio of the TF1 to TR1 amplicon was 5:8.
2 0
The ratio of the OS1 to OA1 amplicon was 1:12 according to amplicon length (and empirically adjusted 1 2 1 according to sequence depth). We also pooled 33 total DNA samples from different species to construct 1 2 2 one library to save time and expense. The 33-pooled library was captured using a mixed probe set. We 1 2 3 chose 26 closely related amplicon pairs and mixed 130 ng of each of them to make a mixed probe set 1 2 4
(the 26 pairs of amplicons listed in Supplementary Information S1: hybridization parameters).
2 5
The general pipeline of library construction was shearing, end-repair, adaptor ligation, size samples. Size-selection used a 1% agarose gel to obtain an approximately 2 kb long fragment.
4 8
In the capture hybridization, we mixed 2ൈ hybridization buffer (Agilent), 10ൈ blocking agent, 2 µl 1 4 9
Human Cot-1 DNA (Agilent), 2 µl of blocking adaptors (Ion Plus Kit, ThermoFisher) and certain ratio of sequence because it is fast and relatively inexpensive in terms of each run, not in terms of price per base.
7 3
Each run using 316 chip generated over 800 Mb for 80 samples and the data size for each sample was 1 7 4 more than 10 Mb in general. These generated data are sufficient for de novo assembly. Libraries were 1 7 5 brought to the same molarity before emulsion PCR according to the following formula: 
8 1
Base-calling and quality control were done automatically by Torrent Suite v4.0.2 to generate qualified 1 8 2 data without the adaptor sequence. To assess sequence-quality, we canceled quality control in the 1 8 3
Torrent Suite to obtain raw data with the adaptor sequence which was subsequently trimmed using 1 8 4
AlienTrimmer 0.4.0 (29). We assembled the qualified data using both SPAdes 3.5 (30) and Mira 4.0 (X) to 1 8 5 get contigs. Before the MtG was fully assembled, the contig pool was re-assembled using GeneStudio 
9 2
RunMapping in Newbler 2.9 was used to generate an AlignmentInfo file and its Total Depth column corresponding species by employing a conservative parameter setting of >98% identity and >95% for 1 9 5
region mapping. For the 40 cross-loci (Figure 3 ), the region mapping was set to >50%. The average read 1 9 6 number ( Figure 3 ) was calculated by using mapped read number divided length of the loci. We designed eight general primers and successfully tested them against at least one species in 2 0 8 all three orders, including 12 families of amphibians. At the genus level, 92.59% (50/54) of included 2 0 9 genera were successfully enriched in at least one sample. The success ratio at the species level was only 2 1 0 74.5% (79/106). Twenty six species were unable to be amplified TR1, yet only one species was unable 2 1 1 to be amplified with TF1 (Supplementary Table S1 : Enrichment method). TF1/TR1 had a higher success 2 1 2 rate than OA1/OS1 in the medium degraded samples. Specifically, TF1/TR1 was recovered in 49 2 1 3 samples, including 11 medium degraded or completely degraded samples (Supplementary Table S1 :
DNA quality). Moreover, its amplicon have high concentration than OS1/OA1 for making high quality 2 1 5
probes.
1 6
Highly variable regions and LR-HY
1 7
We used a probe of Rana culaiensis to capture a closely related mtDNA from R. jiemuxiensis 
5
These regions have a length range from 178 bp to approximately 2 kb (including lateral non-coding region) 2016; in these 33 samples. The 33 control region sequences were too variable to align and the lengths were 2 2 7 also variable, ranging from 616 bp (Ichthyophis bannanicus) to 3,806 bp (Kurixalus odontotarsus).
8
We applied LR-HY to capture a 2 kb library from Rana jiemuxiensis and Onychodactylus 2 2 9 zhangyapingi separately with the same probe made from the Rana culaiensis LR-PCR amplicon. As 
3 4
The other 27 out of 33 MtGs were also recovery simultaneously. Twelve out of 27 MtGs had small 2 3 5 gaps, which may be due to sequence incompletion (Supplementary Information S3) . The read number 2 3 6 among samples also variable (detailed in the discussion).
3 7
Verifying results
3 8
All CO1 genes were sequenced using the Sanger method. The results are identical to the HTS results, 
4 2
The same results were obtained from all approaches except for a few homopolymer differences.
4 3
To check for possible effects of nuclear copies of mitochondrial genes (numts) in assembled MtGs, we coding genes were recovered (Table 3) . These events all were concentrated in ND5 and ND6 in the four The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/080689 doi: bioRxiv preprint first posted online Oct. 13, 2016; from tens to thousands in both inter/intra-species. This potentially indicated emergence or disappearance 2 8 2 of a gene due to gene duplication.
8 3
The reads number cross-samples is extremely variable in the 33-pooled library. For example, we peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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